Aim of the study was to investigate comparatively the slaughter and carcass characteristics of Gokceada, Maltese and Turkish Saanen suckling kids. Eight suckling male kids at 80-90 days of age from each genotype were used in the study. The kids were collected from dairy goat farms and slaughtered after lairage of an overnight period. Although the kids were at similar age and sex, the slaughter weight and chilled carcass weight of indigenous Gokceada kids were lower than those of Maltese and Turkish Saanen kids (P<0.001). Chilled dressing percentage calculated according to empty body weight was 48.97 % in Gokceada, 51.32 % in Maltese and 52.35 % in Turkish Saanen kids (P<0.001). There were not statistically significant differences among the breeds in terms of neck, shoulder, ribs and long leg percentages, musculus longissimus dorsi (MLD) section area and back fat thickness (P>0.05). While there were significant differences between breeds in terms of muscle, bone and fat weights in half carcass on the side of Turkish Saanen and Maltese kids, the differences between the genotypes were not significant for percentages of muscle, bone and fat. The carcass structure of suckling kids was small and meat production was low, however, they had very little fat in the carcass. It was concluded that Maltese and Turkish Saanen kids were favourable than Gokceada kids in terms of suckling kid meat production. 
Introduction
Goat breeding has a great importance in nutrition and economy of indigent people of rural areas in certain countries of World, particularly in developing countries, Mediterranean basin and also in Turkey (GURSOY 2006 , BRZOSTOWSKI et al. 2008 . Goat products like meat, milk and milk products (e.g. cheese) are generally important animal origin protein sources for indigent people. Turkey is among the leading countries of the world in terms of goat population and goat production potential. The goat population in Turkey is 6.5 million heads, while the total number of goats in the 25 EU countries is 13.9 million (ANONYMOUS 2007) . Qualification of the goat meat in the market varies according to the demands of the societies. Meat of the kids slaughtered at very early ages are favoured in the Mediterranean countries like France, Italy, Spain and Portugal and in Latin American countries, while mature goat meat is more accepted in African and South Asian countries (NAUDE and HOFMEYR 1981) .
Goat breeding in Turkey is mostly performed by indigent people living in highlands and rural areas, based mainly on the utilisation of natural grasslands and bushes (YALCIN 1986 , GURSOY 2006 , HEROLD et al. 2007 . In Gokceada, which is one of the biggest islands of Turkey, together with organic plant production, animal production studies based on natural habitat are also being carried on. When the farm animal populations on the island are taken into consideration the proportion of sheep and goats is 88.62 % (AKTURK et al. 2005) . The breeds bred on the island are Imroz (Gokceada) sheep and Gokceada goat. Although Gokceada goat resembles Hair goat, with its smaller body appearance and certain morphologic characteristics it is an indigenous goat genotype reflecting a different structure. In recent years, an increasing demand to dairy type goat breeds by the breeders who have better breeding and feeding conditions has been observed especially in the European part (Thrace) of Turkey. In the dairy goat breeding managements mostly Turkish Saanen and Maltese goat breeds are preferred. In these managements, so as to obtain more marketable milk from the goats, kids are sold and slaughtered at early ages (PALA et al. 2005) .
The aim of the study was to determine the meat production potentialities of dairy type Turkish Saanen and Maltese suckling kids in comparison with Gokceada goats, which is an indigenous breed of Turkey, under semi-intensive conditions and thereby to produce scientific knowledge concerning the breed choice for the breeders who supply better breeding and feeding conditions to goats instead of traditional production system based on utilisation of natural grasslands and bushes.
Material and methods
The research protocol of the current study was approved by the Ethic Committee of Istanbul University Veterinary Faculty (Approval number: 2007/193 ).
Animals and slaughter procedure
A total of 24 suckling kids from Turkish Saanen, Gokceada and Maltese breeds were used in the study. Each genotype group consisted of 8 singleton and male kids. Kids were purchased from a commercial farm in Çanakkale province. Kids were kept together with their dams and suckled during whole day until weaning. Grower concentrate and alfalfa hay were also used in the feeding of Turkish Saanen, Maltese and Gokceada kids in addition to their mothers milk. Immediately after weaning at 80-90 days of age, kids were transported to the experimental slaughterhouse of Istanbul University Veterinary Faculty. Kids were slaughtered at following morning after lairage of an overnight period.
On the day of slaughter, pre-slaughter live weights were recorded and then kids were slaughtered. After slaughter, non-carcass components such as head, skin, feet, lungs and trachea, liver, heart, spleen, pancreas, gastro-intestinal tract and testicles were removed, and then hot carcass was obtained. The weights of non-carcass components and hot carcass were recorded and the carcasses were numbered. Gastro-intestinal tract content was removed, and the weight of empty stomachs and empty intestines were recorded. Empty body weight (EBW) was estimated by subtracting the weight of gastro-intestinal tract content from the preslaughter live weight. The percentages of internal organs were calculated according to empty body weight.
Carcass analysis
The carcasses were chilled at 4 °C for 24 h. Cold dressing percentage was calculated using preslaughter weight (DP1) and also using empty body weight (DP2). Before the carcass jointing, kidney, kidney knob and channel fat (KKCF) and tail were removed from carcasses and weighed. Chilled carcasses were then split along the vertebral column into left and right halves. The right side of each carcass was separated into neck, shoulder, flank, ribs and long leg joints according to the methodology described by COLOMER-ROCHER et al. (1987) , and weights of half carcass joints were recorded. Musculus longissimus dorsi (MLD) section area and back fat thickness were measured between 13th thoracic and first lumbar vertebrae according to description of BOGGS and MERKEL (1993) .
The right side of each carcass was used to determine tissue composition of carcass joints and these joints were frozen and stored at −18 °C. One day prior to tissue dissection, frozen joints were taken from the freezer and thawed at 4 °C for 24 h. The procedures reported by FISHER and de BOER (1994) were used to determine the muscle, fat and bone percentage of each joint.
Statistical analyses
In order to determine the effect of genotype on slaughter and carcass quality characteristics, one-way ANOVA was performed using SPSS 10.0 statistical package (SPSS 1999) . If the effect of genotype was found significant, Duncan's multiple range tests were used to evaluate the significance of difference.
Results and discussion

Organs and fat content
Slaughter and organ weights of Gokceada, Maltese and Turkish Saanen suckling kids are presented in Table 1 and proportions of these parts to empty body weight are presented in Table 2 . Although all the kids in Gokceada, Turkish Saanen and Maltese breeds were the same sex, at similar ages and were slaughtered at weaning, the differences between slaughter weights were significant (P<0.001). The mean slaughter weight of Gokceada kids was 4.84 kg lower than that of Turkish Saanen and 5.71 kg lower than that of Maltese kids. These differences in slaughter weight affected the organ weights and the differences between genotypes in terms of organ weights were also statistically significant on the side of Turkish Saanen and Maltese kids. The slaughter weight differences between the breeds might be explained by the improvement status of breeds. Turkish Saanen and Maltese goat breeds are improved breeds in terms of dairy characteristics while Gokceada is a dual purpose indigenous goat breed which has survived by natural selection on the island for hundreds of years. Similar to the results of the present study, SANTOS et al. (2007) in Serrana, Bravia and Serrana × Bravia goats and KADIM et al. (2003) in Batina, Dhofori and Jabal Akdhar goats reported different slaughter weights as the result of different genotypes. Other than head, skin, kidney, empty stomachs, empty intestines and testicle percentages, the differences between breeds in terms of organ percentages were not significant. Head, kidney, empty stomach and empty intestine percentages of Gokceada and skin and testicle percentages of Maltese kids were higher than the other genotypes. It was reported that the percentages of head and kidney decreased with the increase in slaughter weight (MARICHAL et al. 2003 , PENA et al. 2007 , PIENIAK-LENDZION et al. 2009 ). Head and kidney percentages of Gokceada kids were higher than those of Turkish Saanen and Maltese kids and this could be explained by the lower slaughter weight of Gokceada kids.
The mean skin percentages of Gokceada and Maltese kids were 1.19 % and 1.38 % higher than those of Turkish Saanen kids. The differences might be related to the denser and longer hair production of Gokceada and Maltese kids than Turkish Saanen kids. The skin percentages of different breeds slaughtered at 10-15 kg live weight were reported to be 9.78-10.34 % (MARICHAL et al. 2003 , PENA et al. 2007 , SANTOS et al. 2007 ). The skin percentage results of the three breeds in the present study were lower than the results reported and the differences between studies might be explained by the differences in genotype.
Testicle percentages of Maltese and Turkish Saanen kids were higher than that of Gokceada kids. This might be the result of Gokceada breed's being an indigenous breed reaching sexual maturity later than the improved breeds. Similar results were reported in different studies concerning indigenous and improved goat breeds (KADIM et al. 2003 , KOŞUM et al. 2003 .
Omental and kidney knob and channel fat (KKCF) percentages in different breeds (DHANDA et al. 1999a , PENA et al. 2007 , SANTOS et al. 2007 ) were higher than omental (0.50-0.75 %) and KKCF (1.04-1.25 %) percentages determined in the present study. These results indicate the lower fat deposition characteristic of Gokceada, Maltese and Turkish Saanen kids and might be evaluated as favourable with regard to the market demand.
Dressing percentage
The differences in slaughter weight among the breeds also affected chilled carcass weights. Gokceada kids yielded 4.61 kg chilled carcass weight, while Turkish Saanen and Maltese kids yielded 6.97 kg and 7.44 kg, respectively (Table 3) . Chilled carcass weights were 4.6-6 kg in kids of different goat breeds slaughtered at 10 kg and were 6.3-8.2 kg in kids of different breeds slaughtered at 15-16 kg (DHANDA et al. 1999a , RINGDORFER 2001 , DHANDA et al. 2003 , MARICHAL et al. 2003 , HEROLD et al. 2007 , PENA et al. 2007 , SANTOS et al. 2007 ). The carcass weights of Turkish Saanen and Maltese kids were in accordance with these results of different studies. The carcass weight of Gokceada kids was close to the lowest carcass weight reported. The mean chilled dressing percentages according to slaughter weight were 42.82-45.17 % in the present study (Table 3 ) and the differences between the breeds were not statistically significant (P>0.05). However, breed had a significant effect on dressing percentages according to empty body weight (P<0.001). Dressing percentages in Maltese and Turkish Saanen kids were higher than those of Gokceada kids. These differences might be related to faster muscle, bone and fat production of Maltese and Turkish Saanen than Gokceada kids. It was reported in different studies that chilled dressing percentages in goats varied depending upon breed, slaughter weight, sex and nutrition and that dressing percentages were lower in kids slaughtered at 10 kg and were higher in kids slaughtered at 15+ kg (MANFREDINI et al. 1988 , KOYUNCU et al. 1996 , DHANDA et al. 1999a , MARICHAL et al. 2003 , PENA et al. 2007 , SANTOS et al. 2007 ). The dressing percentages according to empty body weight results in the present study were generally in accordance with the results reported in the studies mentioned above.
The mean chilling loss in the present study was 3.19-3.83 % ( Table 3 ). The highest chilling loss was in Gokceada and the lowest was in Maltese kids. It was reported that chilling loss decreased with the increase in slaughter weight (MARICHAL et al. 2003 , PENA et al. 2007 . The lower chilling loss in Gokceada kid carcasses might be the result of their lower slaughter weight.
Carcass composition
The weights and percentages of carcass parts of Gokceada, Maltese and Turkish Saanen kids are presented in Table 3 . There were significant differences among the breeds in terms of neck, shoulder, flank, ribs, long leg and tail weights (P<0.001). Almost the weights of all the carcass parts in Turkish Saanen and Maltese kids were similar and were higher than those of Gokceada kids. The differences among the breeds in terms of carcass parts percentages were not significant (P>0.05). In all the breeds, the chilled carcass was composed of about 32 % long leg, 23 % ribs; 21 % shoulder, 11 % flank and 9 % neck. The remaining 4 % was kidney, KKCF and tail which are accepted to remain in the suckling kid carcasses. When the carcass parts percentages results of the present study are compared to those of other studies, it can be observed that there are differences varying between ±2 and ±6 %. These might be the result of the differences in breed, slaughter age, slaughter weight and jointing technique (RINGDORFER 2001 , KOŞUM et al. 2003 , MARICHAL et al. 2003 , DASKIRAN et al. 2006 , HEROLD et al. 2007 , KOYUNCU et al. 2007 , PENA et al. 2007 , SANTOS et al. 2007 ).
The differences among the breeds in terms of MLD section area and back fat thickness were not significant (P>0.05). The mean MLD section area was 7.08-8.22 cm 2 and mean back fat thickness was 0.13-0.21 mm in the breeds in the present study. MLD section areas were reported to be 6.5-9 cm 2 in Capretto, 11.8-13.3 cm 2 in Chevon and 7.1-14.6 cm 2 in heavier carcasses (DHANDA et al. 1999a , KOŞUM et al. 2003 , DASKIRAN et al. 2006 , KOYUNCU et al. 2007 . The MLD section area result of Gokceada kids were in accordance with those of Capretto carcasses. However, Maltese and Turkish Saanen kids had MLD section areas lower than those of Chevon carcasses. Back fat thicknesses of the breeds in the present study were very low.
There were significant differences among the breeds in terms of muscle, bone, subcutaneous fat, intermuscular fat and other tissues weights (Table 4) . The highest muscle content in half carcass was in Maltese (2 060 g) and Turkish Saanen (1 949 g) kids. Gokceada kids produced approximately 700 g less muscle than did the other two breeds. When the carcass components were evaluated according to their percentages in the carcass, the differences among Turkish Saanen, Gokceada and Maltese kids were not significant. In the half carcass of the breeds, the percentages were 57.9-59.7 % for muscle, 23.1-23.7 % for bone, 2.1-2.4 % for subcutaneous fat, 7.5-8.7 % for intermuscular fat and 3.1-3.6 % for other tissues. When the carcass component percentages of the present study are compared to the results of studies on different breeds with similar characteristics, other than bone percentage, all the results of the present study are at lower levels (DHANDA et al. 1999b , MARICHAL et al. 2003 , KOYUNCU et al. 2007 , PENA et al. 2007 , SANTOS et al. 2007 . The differences between studies might be the result of the differences in genotypes and feeding. When all the carcass characteristics in the present study are evaluated together, it can be concluded that in the suckling kid genotypes slaughtered at 10-15 kg live weight, the amount of consumable meat products produced were low. General carcass structures were small with a very little fat content. Although Maltese kids had numerically higher slaughter and carcass results than did Turkish Saanen kids, the differences between these breeds were not statistically significant. As a result, it was found that Maltese and Turkish Saanen kids were superior to Gokceada kids in terms of suckling kid meat production which is common in the Mediterranean countries. 
